
March 21, 1971 

D r .  P e t e r  Vogt 
Department o f  Microbiology 
Unive r s i ty  of Washington 
School o f  Medicine 
S e a t t l e ,  Washington 98105 

Dear P e t e r ,  

Enclosed wi th  t h i s  le t ter  you w i l l  f i n d  copies  o f  papers  
r e c e n t l y  w r i t t e n  by us  and by Malcolm Mar t in ' s  group a t  N I H .  
As you w i l l  see from t h e s e  p r e p r i n t s ,  bo th  mouse and c h i c k  
v i r u s  polymerases appear  to  syn thes i ze  double-s t randed DNA, 
which is  p r i n c i p a l l y  o f  l o w  complexity - r e p r e s e n t i n g  less 
than 57. (our i n t e r p r e t a t i o n  based on Fd RF and X s t anda rds )  
or about  209. ( t h e i r  va lue  based on an SV 40 s t anda rd )  o f  t h e  
v i r a l  70s RNA genome. There is  a l s o  a t  least  one a d d i t i o n a l  
populat ion of  double-s t randed DNA molecules  produced, t h i s  
populat ion be ing  o f  g r e a t e r  complexity (12% o f  t h e  genome 
i n  o u r  hands,  perhaps 100% i n  Mar t in ' s ) .  Measuring t h e  rate 
of  r e a s s o c i a t i o n  of t he  l a r g e  popula t ion  (RR f r a c t i o n ,  for 
" rap id ly  r eas soc la t ing" )  i n  t h e  presence of unlabe led  c e l l  
DNA's, w e  f i n d  about  20 copies  of  t h e  RR sequences i n  bo th  
ch ick  embryo DNA and i n  DNA e x t r a c t e d  from SR-RSV induced 
tumors. Salmon sperm DNA fou r  v i s c o s i t y  c o n t r o l )  has  no 
cop ie s .  As you can see from t h e i r  paper ,  Gelb et s. a l s o  
f i n d  m u l t i p l e  copiesoof  t h e i r  r a p i d l y  r e a s s o c i a t i n g  f r a c t i o n  
i n  normal and transformed ( inc lud ing  "non-producing") r a t  and 
mouse cel ls ,  and i n  Afr ican  green monkey kidney cel ls .  We a r e  
about  th look f o r  t h e  sequences i n  HeLa cel ls  and may look a t  
o t h e r  animal s p e c i e s  as w e l l .  I n  a d d i t i o n ,  we  a r e  t r y i n g  to 
determine t h e  chromosomal l o c a t i o n  o f  t h e  RR sequences by u s i n g  
ch ick  DNA e x t r a c t e d  from chromosome popula t ions  f r a c t i o n a t e d  i n  
suc rose  on t h e  b a s i s  of  size.  Because t h e  RR sequences r ep re -  
s e n t  a smal l  f r a c t i o n  of t h e  v i r a l  g e n e t i c  in format ion ,  w e  a r e  
a l s o  u s i n g  s ing le - s t r anded  DNA product  (prepared from RNA:DNA 
hybr ids  and presumably con ta in ing  a l l  t he  v i r a l  sequences) as  
a probe f o r  v i r a l  information i n  normal and transformed cel ls .  
Pre l iminary  experiments  i n  o u r  l a b  and Mar t in ' s  i n d i c a t e  t h a t  
t h e  transformed DNA does con ta in  more v i r a l  sequences than  
normal cel ls .  

Of course ,  a t  t h i s  p o i n t  t h e  s i g n i f i c a n c e  of  t h e  RR cop ies  i n  
normal ch ick  ce l l s  i s  u n c e r t a i n  - we do n o t  y e t  have any real 
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idea  what t h e  gene products  o f  t h e  RR DNA might be .  
s u r e  you w i l l  ag ree  t h a t  it would be  o f  p a r t i c u l a r  i n t e r e s t  t o  know 
whether c/o' cells ,  which appear  t o  l a c k  v i r a l  a n t i g e n s  and 
c r y p t i c  RAV-60, are a lso l ack ing  t h e  RR eequences,  It is p o s s i b l e ,  
o f  course ,  t h a t  we are n o t  y e t  u s i n g  the b e s t  RR probe, s i n c e  o u r s  
is syn thes i zed  by SR-RSV polymerase; w e  would be  i n t e r e s t e d  i n  
your opin ion  about  t h e  f e a s i b i l i t y  o f  p repa r ing  s u f f i c i e n t  amounts 
o f  RAV 60 t o  use  f o r  RR s y n t h e s i s .  

But w e  are 

We cons ide r  thebbiochemical experiments  we a r e  sugges t ing  w i t h  
c / o '  cel ls  to  b e  p r i n c i p a l l y  a t t empt s  to  e x t e n t  your  b i o l o g i c a l  
f i n d i n g s  and Hanafusa's  from ano the r  p o t n t  of view. 
p leased  t h a t  you a r e  w i l l i n g  t o  assist u s  i n  t h e s e  experiments  
by sending us  t h e  cells and hope w e  w i l l  soon be i n  touch about  
ques t ions  or r e s u l t s .  

We are ve ry  

Yours, 

Harold E. Varmus, M.D. Warren Levinson, M.D., Ph.D. 

J. Michael Bishop, M.D. 
Department of Microbiology 
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